ABSTRACT: Through analyzing the existing abrasive jet technology, and discussing the MHD technology principle and its advantages, this paper proposes a new method of abrasive suspension magnetic fluid jet technology. The experimental device validates that conductive fluid can produce a boost effect Conductive fluid can produce a boost effect. This paper points out the key technologies involved in the new technology of the magnetic fluid jet of the suspended abrasive, and expounds the research status of the key technology and the main technical problems, and provides a new research direction for the development of abrasive jet.
INTRODUCTION
Emergence of abrasive jet technology makes high pressure water jet technology further improved and expands the application field of high pressure water jet. According to different ways of adding abrasive particles, abrasive jet technology at present can be divided into post mixed abrasive jet and pre mixed abrasive water jet. Pre mixed abrasive jet improves the mixing mechanism of abrasive particles and water, and reduces the working pressure [1] . But it can not achieve continuous work because of Limited size of the abrasive tank and Limited continuous working time. It has to cut off the power when poured into the abrasive.
In the case of the completion of the same job effect, abrasive water jet can achieve low-pressure continuous feeding, and can keep the abrasive particles in the jet mixing evenly. This will become the development trend of abrasive jet technology. According to the existing defects of two kinds of abrasive jet technology, the author put forward a new method of abrasive water jet, which can be used in the condition of not using high pressure pump (or booster), using the low pressure and continuous supply of the abrasive material. Based on this, the author consulted the related literature and the research work.
MAGNETIC FLUID PROPULSION TECHNOLOGY
Magnetic fluid propulsion technology is the frontier issues researched by each country on the current world. It is a multidisciplinary and comprehensive strong, difficult and high investment research project. The United States, Russia, Japan and other countries have done a lot of research on the different structure of magnetic fluid and magnetic fluid propeller propulsion ship, and carried out a large test plan and the test of the magnetic fluid propeller. The basic principle of MHD thruster is based on Faraday's law of electromagnetic force. Figure 1 (a) is the basic principle figure of MHD thruster, which can be represented by a left hand rule. The left middle finger, forefinger and thumb in three mutually perpendicular direction in the figure, The direction of the index finger indicates the direction of the magnetic field B. The direction of the middle finger indicates the direction of the current I. Then direction of the thumb is the direction of the electromagnetic force F. If using seawater as a conductor of electricity, the electromagnetic force generated by the seawater in the strong magnetic field forces the water jet to the stern, the reaction force promotes the progress of ship.
The magnetic fluid propulsion technology has the following advantages: it eliminates the propeller, shaft and reducer machinery parts, without shaft seal, flexible control, no vibration, no noise, no wear, can realize the superiority of high speed etc. Without relative motion components, MHD propulsion device does not exist the problem of wear of seal and pump equipment moving parts often appear.
According to the basic principle of magnetic fluid propulsion technology, combined with the abrasive jet technology, this paper proposes a new method of abrasive suspension magnetic fluid jet. It uses the technology of magnetic fluid propulsion to boost the solid-liquid two-phase fluid pressure, and finally realizes the low pressure and continuous abrasive jet. Abrasive suspension magnetic fluid jet is a way to form high speed jet produced by the movement of electrically conducting fluid with abrasive, through the interaction of current and magnetic field. Specifically, mixed abrasive solid-liquid two-phase fluid as a conductor, using magnets in the channel to establish magnetic field, supplying the solid-liquid two-phase fluid power through the electrode. At this time, the current carrying fluid will be subjected to electromagnetic force in its vertical magnetic field, The fluid moves along the direction of electromagnetic force and through the nozzle to form abrasive jet. Compared with the existing abrasive jet technology, the magnetic abrasive jet technology can solve the defects of the post mixed abrasive jet and the former mixed abrasive jet, and integrate the advantages of the two.
Compared with the post mixed abrasive water jet, Abrasive suspension magnetic fluid jet mixes abrasive and water medium before pressure boosting and acceleration. Abrasive can enter the jet center. The abrasive concentration can be adjusted and mixed evenly, which improves the energy transfer efficiency of the water medium to the abrasive material. Compared with the pre mixed abrasive water jet, abrasive suspension magnetic fluid jet can enter the material into the device after mixing with water medium in the normal pressure state. There is no downtime for a sand tank and other steps, achieving continuous operation function and improving work efficiency.
In addition, magnetic fluid abrasive jet technology itself also has the following advantages: 1) Pump, turbocharger and dynamic mechanism are cancelled, reducing the number of execution units greatly.
2) The power output device is static, without turning the power restriction. 3) Flexible to install, fuck longitudinal performance is convenient. 4) Only change the direction of the electric field can change the flow direction.
In general, abrasive suspension magnetic fluid jet has the advantages of long acceleration time and continuous operation, and avoid the supercharger. It is of very important significance for abrasive jet technology to update. It is worth further study.
KEY TECHNOLOGIES INVOLVED IN THE RESEARCH OF ABRASIVE SUSPENSION MAGNETIC FLUID JET
For the exploration and understanding of a new technology, the author combines many years of practical experience in the research of the pre mixed abrasive water jet technology to make the magnetic fluid pressure generating verification device, as shown in Figure 2 . The verification device uses the neodymium iron boron material permanent magnet material as the magnetic field source, and the saturated NaCl mixture is used as the conducting fluid, and the graphite as the electrode material is selected. The length width height is 800mm*100mm*20mm, and the rectangular channel device with rectangular cross section is used as the verification platform. At the maximum magnetic field strength of about 0.4T and the electrode voltage 72V test conditions, the verification device promotes the conductive fluid to produce about 20mm liquid column height difference. In the process of verification, the author thinks that the following key technologies contribute to further studies of the magnetic fluid abrasive suspension jet technology. 
Preparation technology of magnetic fluid of suspension abrasive
Magnetic liquid is a kind of stable solid liquid two phase colloidal solution. Technical personnel can achieve the purpose of the control, positioning, orientation and movement through the control of magnetic liquid flow, adjust the concentration of magnetic particles, magnetic intensity and flow direction [2] . The magnetic liquid can be applied to many fields, such as chemical industry, because of these characteristics. However, how to achieve a uniform abrasive suspension in the magnetic conductive liquid, relevant literature is still relatively small at present. About the correlative parameters of the abrasive suspension magnetic fluid has not carried on the related research and test, such as abrasive particle size, the concentration of conductive solution and the solution mixing ratio of the abrasive and conductive solution and other related parameters.
Selective isolation or magnetic degaussing technology
There are many literatures about selective degaussing or magnetic isolation technology currently. Shensheng Tang [3] put forward the section degaussing technology which demonstrates the changes of the magnetic field partition degaussing system with single large section degaussing system is exactly the same. Pengyan Wang [4] proposed a "magnetic shield" degaussing which demonstrates that the method has no special requirements for equipment and material. However, it still needs further study and test on how to make selective demagnetization and magnetic separation technology apply to the magnetic fluid in the abrasive suspension jet technology. Neither the original magnetic field can weaken nor the electric field can be had a negative effect on.
Current and magnetic field intensity enhancement technology
There are many methods to enhance the current and electric field strength, and most of the increase current is used to realize the function of enhancing the electric current and electric field strength. Some technicians use conductive material, such as gold, but it still exists resistance and still has a problem of fever. There are research institutions using superconducting magnet technology. Although the high temperature superconductor causes the permanent magnet to be suspended stably with its special flux pinning [5] , and it has a lot of problems, such as high current heating and ablation. But it still has a lot of advantages. It has been widely applied in high temperature superconducting magnetic levitation, magnetic bearing, and flywheel energy storage system [6] [7] [8] . Of course, other aspects, such as magnetic pole material, the shape of the pressurized flow channel and the length of the pressurized flow channel, are also available. 
